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Introduction
The emergence of the Internet has changed the nature of job search. In addition to the traditional job search channels, a person who wants to find a new job now has the opportunity to register his or her CV on websites where employers search for prospective employees. The emergence of Internet-based search channels introduces new opportunities for researchers to investigate how the job seekers' characteristics affect their job search success, which can help us to uncover discrimination. Much of the existing literature on discrimination can be criticized by arguing that the results do not reflect actual discrimination, but instead are explained by factors which are observable to the firms but unobservable to the researcher. Thus the issue of unobserved heterogeneity is often crucial. Using data from Internet-based search channels can help us solve this problem, since the initial contact between job seeker and firm is based only on the information in the CV. Thus in principle the researcher will have access to the same information as the firms, and given that this data is handled correctly, can obtain better estimates of discrimination in the initial stages of the hiring process than most existing studies.
The purpose of this paper is to study how factors which may be used as a basis for discrimination, such as the job searchers' ethnicity, gender, age and employment status, affect the number of contacts they receive from firms using data from a Swedish Internet-based CV database. We also investigate if searchers who receive contacts through this search channel have a higher probability of getting hired; i.e. if the number of contacts received matter for the actual hiring outcome.
Firms' hiring decisions are often difficult, since firms rarely have access to full information on how productive the applicants will be if they are hired. Instead, employers use all available information to predict how productive the job seekers are. This typically includes information on education, labor market experience and other factors directly affecting productivity. However, there are many other factors that may be equally important, such as motivation and social skills, but these factors are often impossible to observe prior to hiring. Therefore, we may expect that employers use other easily observable factors that they believe are correlated with those unobservable characteristics as sorting criterions. These factors may include ethnicity, gender, age and employment status. Such behavior from information-constrained firms may thus give rise to statistical discrimination against e.g. immigrants, women, older searchers and the long-term unemployed. In addition, searchers may experience preference-based discrimination based on e.g. ethnicity.
To empirically investigate whether such discrimination occurs, data is needed on the search activities and outcomes for a large number of job seekers. In addition, control variables have to be included for all other factors that affect the firms' hiring decisions. If this is not possible, it is difficult to know whether the results should be attributable to discrimination or to the unobservable factors; i.e. the issue of unobserved heterogeneity is crucial. Most existing studies of discrimination cannot claim to have access to the same information as the firms have, and thus can be criticized on these grounds. This paper uses data from 'My CV' which is an Internet-based search channel provided by the Swedish Public Employment Office since the late 1990s. Anyone who wants to find a job is invited to submit details -personal characteristics and requirements about the jobs -over the Internet to the database. Employers are then invited to search in this database for applicants that they find interesting, and can contact them for interviews etc. by e-mail within the system. The data covers all applicants remaining as active searchers in December 2004 who agreed to participate in a research project on the recruitment behavior of firms. The sample we use includes 18 167 active searchers. The dataset includes the information that the job seekers have entered about themselves, the number of contacts they have received from firms, and the number of contact attempts they have responded to. This data is combined with data on hiring from the Employment Office.
The dataset has several advantages. First and most importantly, we know that we have access to essentially the same information as the employers have when they choose which applicants to contact.
1 This means that, given that we insert properly defined control variables for all other relevant characteristics, we can isolate the effects of the characteristics that we are interested in. Second, the sample is large (compared with previous work) and includes a diverse pool of searchers. Also, in contrast to studies based on data from field experiments such as e.g. Bertrand & Mullainathan (2004) , our data reflects genuine job search and the types of jobs covered have not been chosen by us. Third, even though our focus is on the initial stages of the hiring process, we can also study whether the number of contacts received matter for the hiring outcome; i.e. if a high contact rate increases the hiring probability.
We start by analyzing how the number of contacts received is affected by the job seekers' characteristics. In the regression analysis, we include control variables for all observable characteristics. We find that searchers from some ethnic groups, older searchers and searchers who are unemployed (both openly and participating in labor market programs) have a significantly lower contact rate. Also, we find that the results differ somewhat across different subgroups. These results show that firms use ethnicity, age, and employment status as sorting criterions, and thus that discrimination based on these characteristics may be a feature in the Swedish labor market. We then analyze whether contacts received through 'My CV' affect hiring, and find that searchers who receive more contacts have a higher probability of getting hired.
Two papers closely related to ours are Edin & Lagerström (2006) and Eriksson & Lagerström (2006) which use data for 2001 from an earlier version of 'My CV' called the 'Applicant Database'. Edin & Lagerström study discrimination based on gender and ethnicity, and find that women have a lower contact probability than men, while searchers with foreign names do not have a lower contact probability than searchers with Swedish names. Eriksson & Lagerström investigate how employment status affects the contact probability, and find that being unemployed reduces it. The results in this paper confirm some of these results, but also extend the results in several important respects. First, the dataset used here is much larger, 18 167 compared with 8 043 job seekers, and is more representative of the whole Swedish labor market. This may explain the different results for women (see Section 3.3). Second, we have access to more detailed data on the job seekers' ethnicity. This is important since we find that the results differ for searchers belonging to different ethnic groups. Third, we can link our data with other data on the job seekers from the Employment Office, and this means that we can study whether contacts received through 'My CV' matter for the actual hiring outcome.
Our paper is also related to the literature using field experiments to study discrimination. Typically in such studies, two applications, which are designed to be identical in all respects except for the ethnicity or gender of the applicants, are sent to each firm, and the responses of the firms are analyzed. This method can help solve the problems associated with unobserved heterogeneity, but it has also been criticized; it is difficult to construct applications which are identical in all other dimensions, many studies are limited in size and focus on just a few selected occupations, and it may be argued that it is unethical to subject employers to fake job search (see e.g. Heckman (1998) and Riach & Rich (2002) ). Ethnic discrimination is studied e.g. in Bertrand & Mullainathan (2004) , who find that searchers with White-sounding names receive more callbacks for interviews than searchers with African-American-sounding names in the US, and Carlsson & Rooth (2006) , who find similar effects for searchers with Arabic-sounding names in Sweden. Riach & Rich (2002) summarize the results of several studies finding evidence of discrimination against minorities. Gender discrimination is studied in e.g. Neumark et al (1996) , Riach & Rich (1997) , Weichselbaumer (2004) and Carlsson (2007) , which all find evidence of discrimination against women in particular occupations. A related study is Goldin & Rouse (2000) . Discrimination based on employment status, using regression based methods, is studied in Belzil (1996) and Blau & Robins (1990) .
The rest of this paper is organized as follows. Section 2 introduces the dataset, presents descriptive statistics and discusses selection issues. Section 3 contains the analysis of how the job seekers' characteristics affect the number of contacts they receive, and includes a discussion of identification and estimation issues, a presentation of the results and a discussion of robustness issues. Section 4 contains the analysis of how the number of contacts received affects the probability of getting hired. Section 5 concludes.
Data
The database 'My CV' is a search channel offered to job seekers by the Swedish Public Employment Office since 1997. Anyone who wants to find a job, irrespective of current employment status, is invited to submit details to the database about their personal characteristics and the requirements they have about the jobs they want to find. This can be done either from home over the Internet or at the Employment Office. The searchers submit their information by entering their personal details into a number of standardized forms. In the forms, the searchers are asked to enter information about their education, labor market experience, other skills, the requirements they have about the jobs they want to find, and are asked to write a short personal letter.
2 The information is only made visible to employers if all forms have been completed, so there are no missing values. Employers are invited to search in this database for applicants that they find interesting, and can contact them for interviews etc. by e-mail within the system. The searchers can then respond to the contacts by e-mail, also within the system.
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In late 2004, 'My CV' contained over 100 000 searchers. All searchers who logged into the system in December 2004 were asked about whether they wanted to participate in a research project on the recruitment behavior of firms. Nearly 40 percent agreed. Those who agreed to participate were also asked to answer a short questionnaire (see Appendix 1). The sample we use includes 18 167 searchers. Table 1 presents some descriptive statistics about these searchers and the jobs they hope to find. However, even if we had gotten access to the letters it would have been very difficult to control for their contents in an objective way. We check whether the length of the letters matter, since their length may be correlated with quality, but find that this variable does not affect our results (see Section 3.4). 3 We have data on the searchers' responses to the firms' contacts, but we do not use this data in the empirical analysis since we know that many searchers respond in other ways, e.g. by phone, rather than by using the system of e-mails. However, doing a similar analysis as in Section 3 for the response rate we find some evidence that groups that have a low contact rate have a higher response rate. Notes: The ethnicity variables are based on a question in the questionnaire (see note 4). All other variables are taken directly from 'My CV', except for employment status and experience which are from the questionnaire (this data is compared with the information registered in 'My CV' to make sure it is similar). Experience in desired occupation refers to experience only in occupations where the searcher is looking for work. A searcher may look for work in several regions/occupations.
In Table 1 , we see that the searchers in the sample are quite diversified with respect to age, gender, ethnicity, education, experience, region and occupation: The average age is 34 years, 53 percent are women, 18 percent have foreign names, 27 percent are employed, 53 percent are unemployed, more than half have a post-secondary education, most workers have some labor market experience, and most search for work in the metropolitan areas.
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The searchers in the sample have received 12 994 contacts from firms during their time in the database. Table 2 gives descriptive statistics on the contacts received and the responses these contacts have yielded. Also included is data from the Employment Office on the fraction of searchers who have found jobs -using any search channel -after they have registered in 'My CV'. The 'average number of responses' is the number of responses divided by the number of contacts received. The 'probability of finding a job' is the probability of being deregistered by the Employment Office because the searcher has found a job at any time after he or she registered in 'My CV' (before May 9, 2005). The last column only includes searchers who are registered both in 'My CV' and at the Employment Office (for details see Section 4.1).
In Table 2 we see that 28 percent of the searchers have been contacted by an employer. The average number of contacts received is 0.72. Searchers have, on average, responded 0.14 times, implying that the average response rate is around 21 percent. The average probability of finding a job at any time after registration (but before May 9, 2005) is 0.22. Looking at the different subgroups, we see that: (1) men and women have the same probability of being contacted at least once, but men receive more contacts, (2) searchers with Swedish names receive more contacts, and have a higher probability of finding jobs, than searchers with foreign names, (3) older searchers receive more contacts than younger searchers, and (4) employed searchers receive more contacts than unemployed searchers.
The results in Table 2 show that searchers with foreign names, women and searchers who are unemployed receive fewer contacts. However, these results may be explained by other differences in observable characteristics across groups. Thus, these results should be interpreted with caution until we control for all differences simultanously in a regression analysis.
Turning now to the issue of how representative the sample is there are four potentially important selection issues that we need to consider.
5 First we must ask whether the searchers who agreed to participate in our study differ from those who did not, and if this may affect our results. Unfortunately, we do not have any information about the searchers who did not agree to participate. However, this should only affect our results if we fail to include important (observable) variables that are correlated with ethnicity, gender, age or employment status in our regressions, or if our regressions do not fully capture the potentially very complex way the employers use the information. We will investigate this issue further in the robustness analysis in Section 3.4. It should also be noted that when the searchers were asked about whether or not they agreed to participate the question did not reveal much about the exact purpose of the study. Still, even though there are no strong indications that this selection effect should significantly affect the results, this possibility must be kept in mind when interpreting the results.
Second, since both workers and firms can choose whether or not to use 'My CV', we might wonder whether those that do use it differ from those that do not. To illustrate whether the searchers in our dataset differ from the typical job searcher in Sweden, Table A 1 in Appendix 2 compares the characteristics of our data with data on typical job searchers from the Employment Office. Comparing these two datasets we see that the searchers are quite similar.
The most noteworthy differences are that our sample contains more women and highly educated searchers, and that our searchers are less likely to search for work as service workers (amsyk 5). Regarding the representability of the firms, our dataset does not include direct information about the firms that use it; we only have data on the offers received by the searchers. However, to get a rough sense of whether the vacancies that firms try to fill using our data differ from other vacancies, Table A 2 in Appendix 2 compares the preferred occupation/region of the searchers in 'My CV' who have received at least one offer with the inflow of vacancies to the Employment Office. This is obviously not an ideal measure, but it should give us a rough idea since searchers who receive contacts probably are looking for work in occupations/regions corresponding to the occupations/regions of the vacancies. The comparison shows that the searchers in 'My CV' who have been contacted are more likely to search for jobs as clerks (amsyk 4), and less likely to search for jobs as service workers (amsyk 5). To see if these differences matter for our results, we will perform the empirical analysis for different subgroups in Section 3.3.
Third, it may be that employers who use 'My CV' have access to less information than employers using other search channels, and therefore are more likely to use indicators, such as e.g. ethnicity, to sort workers. If this is the case, our results may overestimate the true effects for the whole labor market. However, it is not obvious that firms which use 'My CV' have access to less information than firms that e.g. choose among written applications.
Fourth, it is possible that some employers who find interesting candidates in 'My CV' choose to contact them in other ways than by using the system of mailboxes; e.g. contacting the searchers by phone if they have written their phone numbers in the personal letters. However, according to the Employment Office, most employers contact searchers within the system of mailboxes. Since we do not have any data on contacts outside the system of mailboxes, it is difficult to know whether this is an important issue or not, but we should keep it in mind when interpreting the results.
The number of contacts received
We want to investigate how the job searchers' characteristics affect the number of contacts they receive. In this section, we discuss identification issues, define the variables and the econometric specification, present the results, and discuss robustness issues.
Identification
Suppose that an employer has chosen to use 'My CV' to fill a vacancy. The employer obviously wants to locate the most productive worker. However, a lot of factors will affect the productivity of an applicant in a particular job, and only some of these factors are directly observable in the database. Which characteristics should we expect such an employer to consider relevant? Probably, the employer will consider two types of information. First, all factors that he or she believes directly will affect the productivity of the applicants; e.g. education and work experience. Second, all factors (e.g. ethnicity, gender, age and employment status) that the employer believes are indicators for other important factors (e.g. ability to co-operate, motivation and other social skills) that are unobservable when the decision is made. Typically, these indicators are not important for productivity by themselves, but instead serve as indicators for unobservable characteristics. Also, we cannot ignore the possibility that employers have preferences over the indicators directly. Now, how can we identify the effect of the searchers' characteristics on the number of contacts received? Here it is important to note that the information of the econometrician coincide with the information set of the firm which could potentially contact the applicant. Thus, we can write the econometric model as a regression function with regressors that are orthogonal to the error term. We can do this because the firm acts on the basis of the expected value of the applicants' ability conditional on observable attributes. The latent variable may therefore be viewed as the expected ability of the applicant conditional on his or her observable characteristics.
Variables and estimation
To identify the effects from ethnicity, gender, age and employment status on the contact rate, we need to control for all other factors which may affect these decisions. We define the variables in a way analogue to the way we described them in Table 1 .
For education, we include dummy variables for the highest level of completed education; primary, secondary and post-secondary. For experience, we use dummy variables for seven lengths of experience; less than 1, 1-2, 2-5, 5-10, 10-15, 15-20 and more than 20 years. Also we have dummy variables for the fraction of that experience which is in the occupations where the searcher is looking for work; almost none, some or almost all. For other skills we use dummy variables for managerial experience, foreign work experience, telecommuting experience, research experience, driving skills, computer skills, language skills, and other skills. To control for the quality of the personal letter, we include a variable for its length. For age, we divide the searchers into five groups; 20-25, 26-35, 36-50 and 51-years old. For gender we use a dummy variable for women. For ethnicity we use dummy variables for Swedish and foreign names, dividing the second group into searchers with Nordic, African, Arabic, Asian and other foreign names. Sometimes we combine the last four groups into searchers with nonNordic names. For employment status, we divide the searchers into eight groups; employed, unemployed, participants in labor market programs, university students, participants in other adult education, high school students, on parental leave and others.
To capture differences across occupational and regional labor markets we include variables for occupation and region. This is important since we expect that an employer's choice usually will be limited to the searchers who have stated that they are interested in a particular occupation at a particular location. For occupation we use the Employment Office's classification system to divide the searchers into 114 occupations. For location we divide the searchers into 23 regions (21 counties, all of Sweden and abroad).
We also need to include controls for the length of time searchers have been registered in 'My CV', since those that have been in the database longer, on average, have received more contacts. Thus, we include a vector of the variables time and time squared (see the discussion in Section 3.4).
Concerning the estimation, our data are count data, and we use the Poisson model to estimate models for the number of contacts received. Table 3 presents the results for the number of contacts received. Table 1 . Robust standard errors are in parentheses. ***, ** and * denote significance at the 1, 5 and 10 percent level. The reference category is a 20-25 years old employed man with a Swedishsounding name having primary education, and 0-1 year non-relevant experience.
Results
In column 1 in Table 3 we only include factors which firms may use as indicators for unobservable factors; i.e. we include ethnicity, gender, age and employment status (the time vector is included in all regressions). We see that searchers who have Arabic and Asian names, are women, unemployed or participate in labor market programs receive fewer contacts. This indicates that firms use these factors to sort workers, but we cannot exclude the possibility that these effects are explained by other differences across groups. In columns 2 to 4 we therefore successively introduce variables for other observable factors. In column 2 we add the skill variables, and see that many of these factors have strong positive effects on the contact rate; all measures of education and experience are highly significant. In columns 3 and 4 we add the variables for the requirements searchers have about the occupation and region of the desired jobs, and see that these factors also matter. In column 4 we see that the contact rate is lower for searchers with Arabic or other foreign names, older searchers, and searchers who are unemployed or participate in labor market programs, even though the effect from being old or a program participant is significant only at the 10 percent level. For searchers with African and Asian names the negative effects are insignificant, but this may be because these groups are small. If we combine all searchers with non-Nordic names into one category, we find a strong negative effect (see column 1 in Table 4 ). The negative effect for women in column 1 disappears when we control for other differences.
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Since we have data on essentially everything employers observe prior to hiring, these results are a strong indication that firms use these factors to sort workers, and thus that discrimination may be a feature in the Swedish labor market. Concerning the magnitude of the effects, we find that having an Arabic name, being older than 50 or being unemployed reduce the number of contacts received by around 0.2, 0.14 and 0.11 respectively. Since the average number of contacts received is 0.72, the relative effects from these reductions are substantial (15 to 28 percent). Our results are statistically significant at conventional levels and remain stable across different specifications and estimation methods (e.g. using the negative binomial model or the Poisson QML model). Also, the results are similar if we restrict the sample to searchers who have received at least one contact, or if we treat the unemployed and program participants as one category.
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We have also run separate regressions for different subgroups based on gender, age, employment status, ethnicity, place of birth, education, and occupation/region of the desired jobs. Table 4 presents some of these results. 8 The negative effect for women disappears when we include the regional variables. Here it is important to note that this variable captures in which region(s) the searcher is looking for work, and not the region of residence. Since it is likely that labor market conditions differ across both occupations and regions, this indicates that women to a larger extent than men search for work in weak labor markets (defined as particular occupations in particular regions). Also, the women in our dataset, on average, search for work in fewer regions than men. If we instead use the region of residence in the regressions, we find that the negative effect for women is similar to the result in column 3. Thus the fact that women tend to search in fewer regions may, at least partially, explain why women get fewer contacts than men. 9 Since unemployed searchers do not always update their information when they enter a program, firms may not be able to distinguish program participants from other unemployed searchers. 
Born in Sweden
Non-Nordic name -0.228*** (0 Table 1 . 'Non-Nordic name' includes all foreign names except Nordic names. 'Born in Sweden' only includes searchers who are registered at the Employment Office and who, according to their records, are born in Sweden. 'Low education' is primary/secondary education, and 'high education' is post-secondary education. 'White-collar' is amsyk 1-3, and 'blue-collar' is amsyk 4-9. 'Female occupation' / 'male occupation' / 'Swedish occupation' include searchers who only search in occupations where at least 70 percent of the searchers belong to the respective groups. 'Immigrant counties' are the 5 counties with most immigrants, and 'Non-immigrant counties are all other counties. Robust standard errors are in parentheses. ***, ** and * denote significance at the 1, 5 and 10 percent level.
From the results in Table 4 the following are worth noting: (1) In most cases, searchers with non-Nordic names receive fewer contacts. The particular ethnic groups most affected differ somewhat, but since some ethnic groups get very small in the subsamples it is hard to get statistically significant results. However, we find some evidence that the ethnic groups mostly affected among men are searchers with African, Asian and other foreign names, and among women searchers with Arabic and other foreign names. 10 Focusing on differences which are statistically significant, we find that the ethnic effects are stronger for searchers who are over 40 years old, are looking for work in high-skill occupations (Amsyk 1-3) , or are looking for work in occupations where most searchers (in 'My CV') have Swedish names. We also see that the negative effect from having a non-Nordic name is substantial for searchers born in Sweden (second-generation immigrants). (2) There is always a negative effect from being unemployed, and mostly for participating in labor market programs. (3) Compared with men, there are some indications that women who have a post-secondary education, or look for work in white-collar occupations, have a lower contact rate, while women who have less education, or look for work in blue-collar occupations, have a higher contact rate. The result that the gender effect is stronger for women looking for white-collar work is statistically significant. These results are similar to results in other studies of gender discrimination. This may also explain the difference between our results and the results in Edin & Lagerström (2006) , who find that being a woman has a negative effect on the contact probability. Our sample, which is more representative of the whole Swedish labor market, includes more women with low education who are looking for jobs in low skill occupations.
In addition to the results presented in Table 4 the following are worth noting from the analysis of differences across subgroups: (1) If we run the regressions separately for occupations which typically involve extensive contacts with customers, we find no noteworthy differences. (2) Concerning the other skill variables included in the regressions, we find that most coefficients are similar to the results in Table 3 , except that the effect from education is stronger for workers with foreign names. This may reflect that the average primary education is shorter in many other countries.
To summarize the results so far, we find that searchers with non-Nordic names (especially Arabic names), older searchers and searchers who are unemployed (openly unemployed or participate in labor market programs) receive fewer contacts. Moreover, these negative effects appear stable and remain even if we control for all other observable differences across searchers.
Robustness
To evaluate the robustness of the results we have performed a series of robustness checks. First, we may be concerned that we have not managed to properly control for all the information firms use when they make their contact decisions. As mentioned before, we have access to the same information as the firms, except for the personal letters. Thus this can only be a problem if the letters matter a lot, or if firms use the information in the database in a way that we cannot capture in a regression analysis. To test whether the letters matter, we have estimated the model both with and without the variable for the length of the letter, as well as run separate regressions for searchers with short and long letters. We find that a longer letter has a positive effect on the number of contacts received, but that the inclusion of this variable does not affect any of the other results. A related concern is that searchers with foreign names have less language skills in Swedish, and that this is reflected in the quality of their letters. However, in Table 4 we showed that most of the negative effect from having a non-Nordic name remains even if we estimate the model only on searchers who are born in Sweden. Since it is natural to assume that second-generation immigrants have stronger Swedish skills than first-generation immigrants, this indicates that the lower contact rate is not primarily explained by non-Nordic immigrants writing lower quality letters. Finally, we have experimented with including a variable measuring the searchers' previous wage as a regressor. We can do this for the subsample consisting of all searchers who have been unemployed in 2004 (this data is collected to calculate unemployment benefits and are taken from the register used to handle these payments; Astat). This variable is not observable to firms, and given that we have managed to control for all observable differences, should not affect the firms' contact decisions. This variable turns out to be statistically insignificant, thus indicating that our regressions capture all relevant differences.
Second, an issue that may cause problems is the stock-flow aspect of the sample. The searchers in our sample have been in the database for different lengths of time as people enter and leave the database continuously. In the estimation, we have included a time vector consisting of time and time squared to take into account the fact that a searcher who has been in the database longer is more likely to have received more contacts. To test whether the way we control for the time in the database matters, we have tried a number of alternatives to the baseline regression:
11 (1) Dividing the sample into groups based on the searchers' time in the database (e.g. ten week-groups) and then including dummies for the groups as regressors instead of the time vector. (2) Splitting the sample into searchers who have been in the database longer ( 52 weeks) or shorter ( ≥ < 52 weeks) and then running separate regressions including the time vector. Some results of this sensitivity analysis are presented in Table 5 . Table 5 Poisson estimate of the number of contacts received using alternative ways of controlling for time in the database Table 1 . In Column 1 we use dummy variables for time in the database (10 week periods) instead of the time vector. Column 2 only includes searchers that have been in the base less than 52 weeks. Robust standard errors are in parentheses. ***, ** and * denote significance at the 1, 5 and 10 percent level.
11 Another alternative would be to run the regressions including only contacts received during a short period before or after the time of the study. However, since we do not have data on the time of the contacts we are unable to do this.
From Table 5 , we see that most results remain qualitatively unchanged irrespectively of how we control for time. The coefficients on non-Nordic name, unemployed and age 51-are always negative, and mostly significant. We have also estimated the model on a sample only including searchers who have been in the database for a very short time (less than 2, 4, 6, 8 and 10 weeks). Using this approach, we can be fairly certain that very few searchers have left the database during the period considered. Here we find that the point estimates that we are interested in always remain negative, but often turn out to be insignificant. However, there is no clear trend in the size of the point estimates when we reduce the time that we allow the searchers to have been in the database. Taken together all this indicates that the way we control for time is not that crucial for our main results.
12
Third, we may worry that the same contact attempt results in more than one contact, and thus that our dependent variable is biased upwards. To test whether this is a problem, we have run all regressions with the probability of getting at least one contact as the dependent variable using the Probit model. The results are in Appendix 3, and we see that most results are similar, except that being a woman has a positive effect on the probability of receiving a contact, while it has no significant effect in our baseline regressions.
To summarize, the robustness analysis indicates that we do have managed to properly control for all differences across searchers, and thus that our main results are qualitatively robust.
Identification and estimation
We have data on the complete employment histories for the relevant period for 12 169 of our searchers who are also registered at the Employment Office (we have this data until May 9, 2005).
13 Thus we can observe if, and when, these searchers are deregistered by the Employment Office because they have found jobs. Using these data we can construct a variable measuring the probability of getting a job, and then investigate whether this variable is affected by contacts received through 'My CV'. To do this we construct a variable that measures if the searcher has found a job at any time after the date he or she registered.
A crude way of measuring the effect of the contacts received on the hiring probability is to run a regression with the number of contacts received as the only explanatory variable.
14 Running such a regression using the Probit model, we find that the coefficient is 0.016 (0.007).
15 However, the coefficient in this regression is likely to be biased, since it may simply reflect the fact that factors such as education, which are observable to employers using 'My CV', have a positive effect on the hiring probability.
Thus, a crucial issue is how we can identify the effect from a contact registered in 'My CV' on the probability of getting hired. The answer is that since we know that we have access to the same information as the firms which use the database, the number of contacts received cannot be affected by any other factors; i.e. there are no unobservable factors which may affect the number of contacts received. This means that we can specify a regression equation where the probability of finding a job is a function of the contacts received and all other observable factors in 'My CV' which may affect the contact rate, and then interpret the coefficient for contacts received as an unbiased measure of the casual effect these contacts have on the hiring probability. The fact that there are other variables, such as e.g. motivation, which may affect the hiring probability, does not bias this estimate as long as they are unobservable to firms in 'My CV'. 13 Searchers who register in 'My CV' are not required to also register at the Employment Office. However, searchers who want to receive unemployment benefits must register at the Employment Office, and are also strongly encouraged to register in 'My CV'. Thus most unemployed searchers in our sample are in both registers, while many non-unemployed searchers in our sample are not registered at the Employment Office. 14 An alternative is to use whether searchers have received at least one contact. 15 The robust standard error is reported within the parenthesis. Table 6 presents the results of the estimation of the probability of getting hired. Notes: Estimated using the Probit model. The dependent variable is the probability of finding a job at any time (before May 9, 2005). All regressions also include all other explanatory variables listed in Table 1 and the time vector. Robust standard errors are in parentheses. ***, ** and * denote significance at the 1, 5 and 10 percent level.
Results
From Table 6 , we see that the variables measuring the number of contacts received, and having received at least one contact, have positive and significant effects on the probability that a searcher has found a job, even though the number of contacts received is significant only at the 10 percent level. This can be interpreted as an indication that searchers who use 'My CV' benefit from this in terms of their search success. The magnitudes of the effects are such that having received at least one contact increases the probability of being hired with 0.03 percentage points, and each additional contact results in a 0.005 percentage points higher probability of getting a job. Since the average probability of finding a job is 0.22, the relative effect from this increase is around 13 percent for being contacted at least once. Also, we see that most other variables have the expected signs; i.e. it is negative to have a foreign name, be old or unemployed. However, these results have to be treated with caution since all estimates, except the estimates for contacts, are affected by a lot of factors which we cannot control for (e.g. motivation). As a robustness check we have also run the regressions only including jobs received after December 2004. The results are similar. We have also run separate regressions for different subgroups to see if the effects differ across groups. Table 7 reports some of these results. Notes: Estimated using the Probit model. The dependent variable is the probability of finding a job at any time (before May 9, 2005) . 'Contacts' is the number of contacts received. All regressions also include all other explanatory variables listed in Table 1 and the time vector. Robust standard errors are in parentheses. ***, ** and * denote significance at the 1, 5 and 10 percent level.
In Table 7 , we see that having received contacts in 'My CV' has a significant positive effect on the probability of finding a job for women, searchers with non-Nordic names and unemployed searchers. For men the effect is close to zero, and for searchers with Nordic names it is positive, but insignificant. These results may be interpreted as an indication that 'My CV' matters more for groups that have a difficult time finding a job using other search channels.
To summarize, we find that searchers who have received contacts during their time in 'My CV', all else equal, have a somewhat higher probability of actually getting a job. Thus the lower contact rate for e.g. searchers with nonNordic names seems to matter for the actual hiring outcome by decreasing their chance of getting hired. This is problematic since our results indicate that searchers who belong to these groups actually have a higher probability than other searchers of getting hired if they are contacted.
Conclusions
The emergence of Internet-based search channels introduces new opportunities for research on discrimination. The fact that firms using these search channels base their choices only on factors which are registered in the database gives researchers an opportunity to bypass some of the problems associated with unobserved heterogeneity. Since in principle the same information is observed by the recruiting firms and the researcher, it becomes easier to identify discrimination in the initial stage of the hiring process. Thus the use of such data is an attractive alternative to field experiments. The main advantages being that it is easier to perform these studies on large datasets which are likely to be representative of the whole labor market, and that these data involve genuine job search.
This paper uses data from a Swedish version of an Internet-based database to investigate how the number of contacts received is affected by factors such as ethnicity, gender, age and employment status. We find that the number of contacts received is lower for searchers from some ethnic groups, older searchers, and searchers who are unemployed (both openly and participating in labor market programs). Some of these differences are explained by differences in education, experience, other skills and the requirements searchers have about the jobs, but even when we control for all such differences most of the negative effects remain. Moreover, these differences matter for the hiring outcome, since we also find evidence that searchers who receive more contacts have a higher probability of actually finding jobs.
Our results show that firms using 'My CV' sort their applicants based on easily observable characteristics such as ethnicity, age and employment status. An important issue is if this should be labeled 'discrimination'. As mentioned earlier, discrimination can be of two types; statistical discrimination, where firms use easily observable factors as indicators for important unobservable factors, and preference-based discrimination, where employers have preferences over these characteristics. In the first case it may be argued that it is completely rational for firms to sort workers based on characteristics functioning as indictors and thus that no actual 'discrimination' occurs, whereas in the second case most people would agree that actual 'discrimination' occurs. We cannot separate these two types of behavior, even though statistical discrimination is a much more likely explanation for some of the effects, such as the negative effect of being unemployed. However, irrespective of why firms use ethnicity, age and employment status to sort their applicants, the implications of this behavior are that searchers who belong to these groups get fewer contacts and, as a consequence of this, have a lower probability of finding jobs. Västra Götaland Värmland Örebro Notes: The ethnicity variables in 'My CV' are compared with data on the country of birth from the Employment Office. Occupation refers to the occupation(s) where the searchers want to find jobs and is reported both as the total fraction of the searchers that searches for a job in a particular region / occupation and (in parenthesis) the fraction of all searchers that searches for a job in a particular region / occupation (i.e. the second fractions are required to sum to one). Note: Region and occupation refer to the region / occupation where the searchers want to find jobs. The data from the Employment Office is the inflow of new vacancies in 2004. The data for 'My CV' includes only those searchers that have received at least one contact, and is reported both as the total fraction of the searchers that searches for a job in a particular region / occupation and (in parenthesis) the fraction of all searchers that searches for a job in a particular region / occupation (i.e. the second fractions are required to sum to one).
Appendix 3: The probability of receiving a contact Table A 3 Probit estimates of the probability of receiving a contact Table 1 . Robust standard errors are in parentheses. ***, ** and * denote significance at the 1, 5 and 10 percent level. The reference category is a 20-25 years old employed man with a Swedishsounding name having primary education, and 0-1 year non-relevant experience.
